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Missile embolization is a rare complication.Most reported cases
involve forward movement of the missile, where venous injuries
resulted in a missile lodged in the heart, whilst arterial injuries
resulting in a missile lodging in distal arterial branches. The
following case report describes a case of retrograde embolization
through the venous system.
2. Case report
A 32-year-oldmale sustained a gunshot wound to the abdomen
and presented to the emergency department in haemorrhagic
shock. Physical exam was remarkable for a single gunshot wound
on the anterior abdomen to the right of the umbilicus with
peritonitis. Hewas immediately taken to the operating room for an
exploration.
A zone 1 retroperitoneal haematoma was found secondary to a
through-and-through injury to the infra-renal inferior vena cava
(Fig. 1). The anterior and posterior walls of the inferior vena cava
were repaired with a running 5-0 prolene suture and several small
lumbar vessels around the injury were ligated with clips.
Additional injuries included a pancreatic head laceration and four
jejunal injuries. The jejunal injuries were primarily repaired in 2
layers. The pancreatic duct was examined using a cholangiopan-
creatogram via the gallbladder and was without evidence of a
ductal injury. As the bullet was unable to be identiﬁed up to this
point, ﬂuoroscopy was used to examine the remainder of the
abdominal cavity, however the bullet was not found.§ The views expressed in this manuscript are those of the authors and do not
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multiple roentgenograms to identify the location of the bullet,
which was ultimately found in the right popliteal fossa (Fig. 2). A
duplex ultrasound further localizes the bullet as residing in the
right popliteal vein.
On post-operative day two, the patient underwent endovas-
cular extraction of the bullet. The right femoral vein was
cannulated and a wire basket and balloon were used to snare
the bullet (Fig. 3), which was then delivered to the level of the
femoral vein. A small cut down was then performed overlying the
femoral vein and the bullet was extracted.
The patient was started on therapeutic heparin the day
following bullet extraction. Two weeks later he was found to
have normal ﬂow through the inferior vena cava and no evidence of
venous thrombosis on duplex ultrasound. He was ultimately
discharged three weeks after the surgery. He has continued to do
well.
3. Discussion
Whilst vascular injuries are common following gunshot
wounds, embolization of the missile is rare, occurring in 0.3% of
such vascular injuries.8 Embolization most frequently involves the
arterial system, where it is presumed that the higher pressure
allow for the forwardmovement of the missile.11,12 However up to
20% of cases of embolization occur in the venous system.4 This
lower incidence of embolization has been hypothesized to be the
result of the thinner walls, lower pressure, and presence of
valves.12
The most common scenario following arterial or venous
embolization is for the missile to travel in an antegrade manner,
ﬁnally resting in the heart or a distal vessel (frequently the carotid
artery, brachial artery, iliac artery, and femoral artery).5,13 Less
commonly, retrograde embolization occurs. No such cases have
been reported with arterial injuries, however in 15% of venous
embolization the missile travels in a retrograde manner.5
In this patient, the bullet travelled retrograde through the
inferior vena cava, right common iliac vein, right external iliac vein,
and right femoral vein before lodging in the right popliteal vein.
Most authors agree that retrograde embolization is likely a result
of gravitation forces, body position, respiratory movement, and
missile caliber.10 Once the bullet reaches the distal inferior vena
cava preferential ﬂow into the right versus left common iliac vein
Fig. 3. Fluoroscopic imaging demonstrating bullet extraction.
Fig. 1. Through-and-through injury to the inferior vena cava.
Fig. 2. Lateral X-ray of the proximal tibia–ﬁbula showing a radiodense object at the
level of the popliteal fossa.
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with less lateral deviation than the left common iliac vein.6
Similarly, the external iliac vein has a less acute takeoff than the
internal iliac vein, increasing the likelihood that of an embolus
reaching the external system.1 Not surprisingly, all case reports of
venous torso injuries with retrograde embolization beyond the
inferior vena cava support this theoretic preference.2,9
Extraction of embolized bullets is universally advocated in the
setting of arterial embolus out of concern for distal ischaemia.7With venous embolus this dictum has been less well accepted.
Despite this, most recent articles discuss removing the bullet.3,7
We believe that the potential for venous congestion and thrombus
formation, combined with the ability to remove a missile using
endovascular techniques should prompt extraction of the missile
when it can be safely accomplished.
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